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($4) CHOC06 PEMOHTA OBCAflHOA Kf> 
/lOHHbl 

(57) M3o6pereMHe of hochtch x pewOKty o&- 

CaANMX UMOMH 3KCIWiy«T»MMOHMMX, nameTa- 

tc/iwhwx m Apymx cxaaxum. Uenwio tQoOpo- 
TeHMfl atAaerca noeuuieMne s^ktmimoctm 



peMOKTt OOCAAHOA KOHOMHM M CHCT yWMMfr 

HMfl yCToAsMaocrii niiacrwpen AaftCTewo cm*- 
h«k>iumx ycMAMA np* Aonpacewex. 
npeauuuotMKx 8-9 Mna. flna eroro now 
ycTBHoam ■ Macro Ae^rra nepaoro npoAOiu- 
ho ro»pwpoaaMMoro rwacmpA ycTanaaiti«aa- 
iot iTopo*. npMHeM nepMMOTp aToporo 
nAacrwp* auftMpaxyr monmumm napwMCTpa 
nepaoro iwiacuipa, a nepwwerp nepaoro an- 
SupaoT MOMvuiMH nepHMOTpa o6ciahoa xo- 
flOHMu. A**wf aroporo ycTOHaanMaae«oro 
ruiacnipa awGHpaxrr 60AktiieA aiwmu nepaoro 
M a aoMMMMy. 6oawisiyv> paOosero xoa* rw 
paamsocicoA AOpMMpytoma* roAoaxM. napeA 
ycTjHOftxoA rroporo niiacTWjm oamh to ero 
Topuoa cMeiuaxn othochtohwmo Topua nepao- 
ro na aemiNMHy pa&osero xoju fMApaam*se- 
ckoA wpHMpyiomeA rwoiw a KanpaejieMMM. 
npomaononoxiHOM nanpaancHHio pa6oMcro 
xoAi AOpHMpyiou^eA roAoaxit. 



liaoOpeTeHMe oimqcmtc* k paMOMty axe- 
njfyarauMOHMyx. MarxeTaTaaMtyx M APY"« 
cxaaxutn. Ooao* tosmo k toccr»no«i»eMnx3 rap- 
MarHNHOCTMo6caAHwx xoaomn MaTaaiwHecxit- 
mm nAacmpxMM. 

IUamo MJo6poraMiMi *a*aerca noauiwe- 
mmo a**eCTna«ocTM pcMOMra ofeaAMOA *o- 
aohhw ae cmot yaaAirtaMMa yCTONSMaoem 
luiecTupeA AeAcraHio CMMMaw™ 
npM Aenpeccwx, npeewuiaomMx 8-9 Mna. 

Cnoeoft ocymecTanaeTca CAeAVOUtHM oo* 



6 cxaawMxy cnycxaioT nepxuA npoA0/»*- 
ho ro*p«poaaMHw« imacTwpw nep«M€TpoM. 

OOAWUIMM napMMOTpa OOCBAMOA KOAOHMM, AO* 

craanaiOT ero x Mecty Ae^exra oocaaho* xo- 



iiomhw m ycTiHauiMaaiOT • jtom Metre npuxa- 
tmom rMApaiAbtMecxoA APPHitpyotucA wo- 
bkh. 3ara>4 x wecTy Ae+exra cnycxaxu eropo« 
npOAOAWto ro$ptfpoeaHH%jft rwacrupw nepw 
MOTpOHi MOMkoiMM nepMMOTpa nepaoro ycra- 
HaaiiMMOMoro njiacmpx. m aawhoa. OonbioeA 
aammm nepaoro ycTaMasAHeaeMoro n/ucTUpfl, 
N a aeiiKNMHy, Goa^uiyio pa6osero xoaa fW 
paamrwcxoa AOpnwpyiomeft roivoaxn. HepeA 
YcranoaxoA iToporo njiacmpa oa*h ms ero 
ropuoa CMeuiaiorotNOCmeiibHOTopua nepao- 
ro n/tarrup* m« eejMWHHy pa6cnero xoAa rwA- 
pa»AM*i«cxoA AopNMpyiouieA ronoaxM • 
HenpatJHHHM, npomaono/ioxHOM nanpaaAe- 
HtMO paOonero xoAa rMApaamwecxoft AOpmh- 
pyioiuaft roAoaxH, a aateM npowaaoAar ycra- 
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HOaxy aroporo nnecrupa wwecT c nepiWM 
m noAHUM napeKpMmeM nepaoro n*Tpy6«e no 
•cert ero aammc 

OnUT CSHAQTCil bCT*yOT 4 HTO nDM pCMONTO 

xoxomm 140, 146, 1 68 m 1 78 mm npw nOAyeBMiui 

TOSHOA MM+OPMailMM 0 AdrtCTtmWfcHOM ne- 
PMM6TP6 SHyrptNHtA nOMpXHOCTM KOAOMHU 
(nOKIMMtU M3M€pWT«ilfl H«pMM«Tp» f M3MP«- 

mm* npn cnycxe rpy© • ocMXMMy aa« eacne- 

PMMftHTl) OdTHMiMNUM aaAAOTCa H*T«r V t 
MM flO AMOMOTpy MAM 3 MM HO n€pMM6Tpy, TO 

oct* IV fWx+3, B »tom CAyo© oceeoe yc»- 

AM9 M AC«A6MM« X UMAMHAP* AGP"* npM yCTa- 

HciKt ruiacrvpi k*xoa*tch t paxoMtHAytMW 

npCAOW^ AOCTMTMYOI MM0JKMM fepMCTMH- 
HOCTV. 

npM MCItOAW30eaHMM npOMSMACTMMHOA 
MM^OPMJUMM O TOAUpUia CTtHKM TpyCU B MM- 
TOPMA0 peMOMTt peXOMeHAytTCa npMHMMJTW 

nrn.*A+8. 

BOAfcUIMMCTBO TpyC COrAftCMO MHOrOMMC- 
ACHMUM >iMep»M MMfiOT ACACT BMTfiAfcM W 0 
•M6UIMMA M OCOGeMHO •KyTptMHMM AMBMeTpM 

npMOnwMTenbHo hx I mm Ooamimi mommmaa^ 

HUX9M*HeHMA, TTO HXXQAMTCB ■ npCftCAAX M ■ 

COOTMTCTftMM C AOnyCXXMM no rOCTy. KpoMe 
ion). paooTa c <* KTMHecxMM KtmroM • npe**- 

ilMX +S MM BnOAH* np— M A CM a M Me IWUMei 

npeauiueiuia AonycncMUX Marpyaox. 

flocae yctbmobxm nepaoro naacrupa 

BMytpaMMMA AHeMerp dan m napMMarp ru« co- 

OTaaicraaMMO cocraeaaxrr 
dtM) ■ dt*.« • 2 d ■ dnj — 6: 
n*,! - *{(W - 2 dH^Mui - 1 8. 

xce onMpaiofca Ma nponaeOACTeeMifyx) AO*y 
MeMTauMO (d«N.« m rwO. aa« yiacTca 
AtoAMoro fiepaKpMTMa comacMO m€toa*m 
BtfCWtpaioT ssaMaaAaMTMMA amxmctp BHeui»e* 
noaapKMocTM dj m nepMMarp n% aroporo naa- 
crape 

dj-d-«t*2-<W-6*2*<W € -4: 

nj-ru^ -ve-rw- i8-8-rw«- 12. 

TautM o6p»3om. npM awGope ncpaoro m 
atoporo rmecrupe* pexOM-aHAyeTca np*MM- 
uxt* ni - rw ♦ 8 m na - CW - 12 (no* 6 - 3> 

B aMa^HMM rh Moryr 6mt* ■kccchm xop» 
permsu no peayAbreraM yCTaMOaxM nepaoro 
nnacTupa. Earn ycMAMO mj AopHMpycme* ro- 
AOaae npn ero pacuiMpeMMM oaaxtTta *m*w- 
TeAkMO HMxft HopMaakMora (14-18 t)- npnj- 
Has toco, htc jwAcTBMTaAtMOO fW GOAMiia. 
Hj CAOAyaT ewOpaTk yeeAMneMMMM Ma 2-5 mm 
eopaSMepHO crenaHM yMeMvuieMMa AeAciaM^ 
tcavnoA oceao* cmam. «cam yciwiMc ORaj*atca 
auuta MopMy « Pi CAaAyer yKeMkuiMTw coot- 

•CTCTtyOlMMM 06pd30M. 



TavMM o6paaoM» a MopaacMCTiy n t > 
>n»M.« > rii yMccTHu citeAy«mMC AonoAMa- 
HMa: 

ni-n« M + 6;ni-rw-i2 ±C2-5). 

5 Aamhy napaoro n/iacrupa aw6»fpam rax. 
hto6u napespMTk pfi$t*x c AOcraTOHHWM ne- 
pexAecTOM aaapx m bhmj (^1.5-2^ m). Bwmsm- 
My napaxAacra eaaAyor awOMpaT^ a yaa- 
aaMMWx npaAaAax*ya«AircMaaa mam yMOHbtuaa 

10 am a aaaMCMMocrM ot cTenaMM AocToaapMO- 
cm MM^opMauMM o paaMape m Mecra Ae^erra. 
/Iam Ma aroporo nAacmpa npaxgie acero aca- 
jou cooraeTttaoaaTa c aanacoM aamh6 ac- 
«>aaTMoA naCTM koaommu m napavpuaark coot- 

15 aercTiyKMUMA ynacToa nepaoro ruacTypa. 

CsMTaa, hto nepaufl rvtacivpa ycraHoa- 
asH a TpeGyeMOM Mecra m o5ecnr*cMO aaAAM- 
Moa napaapuTMa Aa^eara c napa xaoctom no 
AAMMa, npM auOope payaepoa m cxcmu ycra- 

20 Hoa«M aroporo naacmpa aoaMOXNw cacayio- 
uoaa aapMjMTM. TaxMOAorMa ycraMoaKM nnac- 
nipa aKAionaeT rpM irana: pacuiMpeMMe Ha- 
MaakMoro ysacrxa w aauanAOMMa naacrupa 
c oQciAMOft koaommoA rr/TftM ararMaaMMa ao* 

25 pMMpyaMuen roAoaaM hoa AaaaaMMCM tmapo- 
AQMapaTOM Ma aeAMMMMy ero xoab - 1,5 m npM 
yAepmaHMM n/iacrwpa or oceaoro CMaiiteMMa 
ynopOM yCTpoAcraa: pacuiMpeMMe ocMoaHoro 
ynacnca naacmpa npoTaniaaMMaM AopMMpyro- 

30 tuaA roAoaxM (oOwmho 6aa AaaAaMMa) TaA«ao« 
oicraMoA. rvucTupw npn aroM paarpyacaarca 
or oceaoro aoaAeAcraMa roaoeaM Mapea mo- 
MaAWHUM pacuiMpaMMuA yvacToa na koaommy; 
aanpeccoaaa paoiwpcMHoro naacrupa mho- 

35 roaparMUM npoxoAOM ao pHMpy tome A ronoaaM 

noAAftfieMMeM. 

OnacHOCTw CMetucHM* naacrupa no ao- 
aommo aoaHHaaaT Ma aTopoM arane ycraKOaaM 
M3-3a MeAocTarosMoro aauennewn Ma*<aAfcHO- 
40 ro pacuiMpeMMoro ysactM, ManpMMep npM 
SMaNMraA whom MecooTaaTcr»**M Hararoa. HpM 
MaAOcratOHnOM mam o»i**«MaTa^bMOM Harare 
Ha«aAbHwfl yMacToa nocAe pacuiMpeHMa mo- 

AOT 6WTW HCAOCTaTOMMO HOMXtaT X KOAOMHC. 

45 npM 6oAt»uiOM MaGuTOHHOM Harare tmapoaom* 
apar npM maxmhom AaaAeHttM moxcct ■tumytw 
roAoary a naacrupv hx HeiHa^MTeAWMyc 
NacTk caoero xoa«. 

Btopom fiAacTwpw aunoAHaeTca c ncpw- 

50 MeTpOM COTAXCMO pCKOMeMAJUMH. AAMMi npM- 

MMMacrca a cooreercraMM c aammom nepaoro 
ruiacrypa natoc 1.5-2.0 m. npM cnycxc hmjk- 
mmm xoneu pacnoAaracT na 1.5-2.0 m HMxce 
Topua nepaoro nxacTup*. A^ee - pacuiMpe- 
55 hmo MasaAbMoro ysacrxa c paarpyaxoA aepx- 
Maro ropua ruucTupa a ynop Aopna. aareM 
nporarMaaHMe AopHMpyiomeA roaoeaM 6es 
AaaaaHMa ■* pacuiMpeMMe ocMoenoA saCTM m 
sanpeccoaia nAacrupa a HecxoAhKO npoxo- 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter Pin are 
respectively 

dinl = din.str. - 28 = din.str. - 6; 
Pint = *(din.str. *" 28) - p in.str, "18. 

Assuming that the information about dini and Pmi also is based on the manufacturer's 
documentation (din.str. and Pin.str.)> f° r the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = dini + 2 = d^str. -6 + 2 = d^str. - 4; 

P2 - Pinl + 6 = Pin.str. - 18 - 6 « Pin.str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi « Pin.str. + 6 and P 2 - p m.str. - 12 (for 5 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (1448 tons), this is an indication that the actual P^str. is 
larger, and P 2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality ?\ > P^su. > P2 : 
Pi - Piastr. + 6; P 2 - Piastr. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120- 1 50 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing P^str., and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 rnm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl = Pin,str. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two tongitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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